Various physicochmical techniques have been recently used to reveal the hetero geneity of the enzyme malate dehydrogenase (MDH)2. Thus two forms of the enzyme can be separated from each other by electrophoresis on starch gel, starch block, agar gel or ion-exchange chromatography, and the separated forms have been found to possess distinct characteristics (1) (2) (3) . It appears that one form is associated with the supernatant fraction, while the other form with the mitochon dria. On the other hand, adult male rats were given carbon tetrachloride, 0.1ml/100g body weight, for producing experimental liver damages. The MDH activity of the serum samples was assayed by the staining intensities.
In addition, the inhibi tions by heating, trypsin and oxaloacetate of rat liver MDH were examined. One band (MDH 1) was not far from the point of application, whereas the other band (MDH 2, migrating towards the cathode) was found far from the point . The ratio of the total MDH 1 activity to the total MDH 2 activity was about 1.5-2.0 Table  1 shows the percentages of the MDH isozymes in rat tissue homo genates. Each tissue had the two MDH's, and the ratio of its isozymes was also similar in various tissues. Further, an aqueous extract of the acetone powder of rat and human tissues showed the existence of two MDH isozymes.
Comparison of Supernatant and Mitochondrial Malate Dehydrogenases in Rat Liver
It can be seen from Fig. 2 that the supernatant and mitochondrial MDH's from rats showed the similar pattern.
However, analysis of the supernatant MDH showed a higher concentration of MDH 1 (relatively less cathodic mobility), whereas the mitochondrial MDH a higher concentration of MDH 2. In the present work, electrophoretic heterogeneity of MDH on cellulose acetate was observed in the materials from different rat organs. Similar elec trophoretic bands were obtained from the homogenates of human livers and hearts. A number of papers have recentiy reported that two or more separable froms of MDH occur in the extracts of a variety of tissues (1) (2) (3) , and that they were of mitochondrial and supernatant origin. Boyd (9) showed that the increased glutamic-oxaloacetic transaminase (GOT) following liver damage is mainly in the form of supernatant GOT. Our findings of MDH isozymes are essentially similar to those of Boyd, i. e., more release of soluble enzyme (MDH 1) from damaged cells would be expected.
The immuno logical approach to detect the similalities of the enzyme has also attracted much interest, and the immunological heterogeneity of MDH's will be able to be used to test the release into the serum. Further studies on these problems are necesa sary. The significance of the presence of the two enzymes having seemingly the sasame activity remains to be elucidated. SUMMARY 
Heterogeneity
of malate dehydrogenase (MDH) activities was proved by elec trophoresis on cellulose acetate of rat and human tissue homogenates . Two or more separable forms of MDH activities were found in these tissues . Each tissue exhibited a similar distribution of MDH activities .
The supernatant
MDH showed a band of relatively less cathodic mobility (MDH 1), but the mitochondrial MDH (MDH 2) was found to be far more mobile, migrating toward the cathode.
However, two MDH bands were observed in both fractions. 3 . The acetone powder extracts showed also the two MDH activities.
4. The enzymes isolated from rat liver extracts were easely inhibited by heat ing, trypsin and oxaloacetate according to the staining methods .
5. It was concluded that the increased serum MDH following experimental liver damage in rats is mainly the form of MDH 1 .
